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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention relates to amelioration of the extrusion productivity of the 
pneumatic tire possessing the silica abundant combination system (the following — it is written as 
silica rich") tread rubber which has arranged the conductive rubber layer for electrification prevention, 
especially the pneumatic tire for passenger cars. 
[0002] 

[Description of the Prior Art] In the conventional pneumatic tire, neither the problem concerning 
[ carbon black ] the electric resistance of ****** rare ****** and a tire nor the problem about are 
recording of the amount of electrifications could not exist in tread rubber. However, an environmental 
problem is taken up greatly in recent years, and the movement toward low-fuel-consumption-izing is 
accelerated. In order for amelioration of tread rubber to attain low-fuel-consumption-ization, i.e., 
reduction of rolling resistance As tread rubber which needed to reduce the carbon black used as the 
cause of generating a hysteresis loss, and was excellent in the low- fuel-consumption engine performance 
by the end of today In order for the tread rubber which reduced the loadings of carbon black and 
contained the silica to attract attention and to reconcile the movement engine performance and low-fuel- 
consumption engine performance of a tire with the high level It is in the inclination which the case 
which uses a silica abundant compound for the rubber of a cap layer increases in the radial-ply tire 
containing air which has a cap / base structure especially. Consequently, the problem about electric 
resistance and the problem about are recording of the amount of electrifications are newly surfacing. 
[0003] As an approach of solving this problem, it is the Europe patent 658th. The technique of putting a 
conductive rubber layer between the crosswise center section of the tread from a tread front face to tread 
lower layer rubber is known as indicated by the No. 452 specification. 
[0004] 

[Problem(s) to be Solved by the Invention] When extruding the tread which has a conductive rubber 
layer, since there is the need of avoiding the stress-strain diagram of a tread tread, this conductive rubber 
layer needs to arrange with a thin gage as much as possible. However, this conductive rubber layer was 
extruded from a volume ratio with other rubber extruded by coincidence becoming very small, the rate 
fell sharply, and the fall of productivity was not avoided. That is, although thickness of the tread cross 
direction of this conductive rubber layer is set to about 0.1 -3mm when extruding conventionally the 
tread which has a conductive rubber layer, it compares, when extruding without arranging this 
conductive rubber layer in this case, and an extrusion rate carries out an abbreviation reduction by half. 
Here, although it will extrude if the thickness of a conductive rubber layer is increased (i.e., if it exceeds 
3mm), and a rate increases, exfoliation will occur between a conductive rubber layer and tread rubber in 
the stress-strain diagram at the time of transit. 

[0005] then, the silica to which the purpose of this invention has arranged the conductive rubber layer 
for electrification prevention — it is in extruding without producing the stress-strain diagram of a tread 
tread, and raising productivity in the pneumatic tire possessing rich tread rubber, especially the 
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pneumatic tire for passenger cars. 
[0006] 

[Means for Solving the Problem] When this invention person took lessons from the arrangement and a 
configuration and inquired wholeheartedly as an approach of increasing the volume of this conductive 
rubber layer that the above-mentioned technical problem should be solved, maintaining the thickness of 
the tread cross direction of the conductive rubber in a tread tread in the fixed range, he came to complete 
a header and this invention for the ability of the above-mentioned purpose to be attained by rationalizing 
a volume ratio with other rubber extruded by coincidence. 
[0007] That is, this invention is as follows. 

(1) In a pneumatic tire equipped with the tread which has a silica rich rubber layer in the surface section 
at least, it is the pneumatic tire which at least one conductive rubber layer which stands in a row from 
the outside surface of a tread to a pars basilaris ossis occipitalis, and follows a hoop direction is 
arranged, and is characterized by the ratio (A/B) of the cross-sectional area A of this conductive rubber 
layer and the cross-sectional area B of the above-mentioned silica rich rubber layer in the tire cross 
section being within the limits of 0.02-0.10. 

[0008] (2) In the above-mentioned pneumatic tire, the thickness of the cross direction in the tread 
outside surface of the above-mentioned conductive rubber layer is the pneumatic tire which is 0.1mm - 
3mm. 

[0009] (3) In the above-mentioned pneumatic tire, the thickness of the above-mentioned conductive 
rubber layer is the pneumatic tire currently formed in the radial lower part section more thickly than the 
upper part section. 

[0010] (4) In the above-mentioned pneumatic tire, it is the pneumatic tire which comes to form the 
energization way where the above-mentioned conductive rubber layer was alternately refracted on the 
tire cross section. 

[001 1] (5) In the above-mentioned pneumatic tire, it is the pneumatic tire with which the above- 
mentioned conductive rubber layer inclines to a tire equatorial plane on the tire cross section. 
[0012] (6) In the above-mentioned pneumatic tire, the above-mentioned tread is the pneumatic tire 
carried out crosswise by at least 2 ****s of conductive rubber layers. 

[0013] (7) In the above-mentioned pneumatic tire, the above-mentioned tread is the pneumatic tire 
which is the two-layer structure which equips the surface section with a base rubber layer at the cap 
rubber layer and its radial lower part of the above-mentioned silica abundant combination system rubber 
layer. 

[0014] (8) In the above-mentioned pneumatic tire, it is the pneumatic tire which equips both the wings 
of the above-mentioned tread section with a mini side rubber layer. 

[0015] In this invention, the ratio (A/B) of the cross-sectional area A of this conductive rubber layer and 
the cross-sectional area B of the above-mentioned silica rich rubber layer in the above-mentioned tire 
cross section shall include neither a base rubber layer nor a mini side in the cross-sectional area B, when 
equipping both the wings of the case of the above-mentioned cap / base structure, or the tread section 
with a mini side rubber layer. 
[0016] 

[Embodiment of the Invention] As for the diene system rubbe r used for the rubber constituent for 
conductive rubber lay ers in this invention, it is more desirable than the viewpoint of endurance that at 
least one sort of styrene butadiene rubber (SBR), butadiene rubber (BR), or natural rubber (NR) is 
included. 

[0017] Moreover, it is desirable that nitrogen adsorption specific surface area (N2SA) is more than 
130m2/g, and dibutyl phthalate oil absorption (DBP) uses carbon black (1 10ml / lOOg or more) for said 
rubber constituent for conductive rubber layers. It is this diameter of a granule, and the endurance of the 
rubber layer which forms an energization path is raised by using the carbon black of high structure, and 
it enables it to demonstrate the antistatic effectiveness in this rubber constituent till the transit last stage 
of a tire. N2SA is ASTM here. To D 3037-89, DBP is ASTM again. It is the value calculated 
respectively based on D 2414-90. 
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[0018] If the loadings of this carbon black exceed the 100 weight sections on the other hand to the diene 
system rubber 1 00 weight section rather than have enough reinforcement nature in under 40 weight 
sections, when there are few softeners, it will become hard too much after vulcanization, a crack etc. 
occurs, and when there are many softeners, abrasion resistance falls. In addition, the compounding agent 
usually used in rubber goods as compounding agents other than carbon black, for example, a vulcanizing 
agent, the vulcanization accelerator, the vulcanization promotion assistant, the softener, the antioxidant, 
etc. are suitably blended with the loadings usually used. 

[0019] As for said conductive rubber layer, in this invention, it is desirable that the specific resistance 
value after sulfur hardening consists of the rubber cement layer or conductive liner sheet of 106 or less 
ohm-cm. Although it is also possible to use water as a solvent, as for a rubber cement layer, obtaining 
based on an organic solvent is desirable on quality stability here. As an organic solvent, a hexane, the 
petroleum ether, a heptane, a tetrahydrofuran (THF), a cyclohexane, etc. can be mentioned, and a hexane 
can be mentioned preferably. 

[0020] Next, the structure of the pneumatic tire of this invention is explained concretely, the suitable 
example of the pneumatic tire of this invention shown in drawing 1 — the tread section — the touch- 
down section — a silica - it consists of a rich cap rubber layer 1 and a base rubber layer 2 which 
becomes the radial lower part from the rubber of a silica combination system, and both the wings of the 
tread section are equipped with the mini side rubber layer 4. this cap rubber layer 1 - a silica - a 
specific resistance value becomes 108 or more ohm-cm by supposing that it is rich. Moreover, in order 
that the base rubber layer 3 may reconcile the movement engine performance and low-fuel-consumption 
engine performance in a humid road surface with the high level, the rubber of a silica combination 
system is used similarly too. This tread section is carried out crosswise [ tire ] 2 ****s until it results 
[ from the cap rubber layer 1 ] in the base rubber layer 2, the conductive rubber layer 3 is refracted in 
this division section, and is arranged in a hoop direction at it, and it is made for the ratio (A/B) of the 
cross-sectional area A of a conductive rubber layer and the cross-sectional area B of a silica rich rubber 
layer in the tire cross section to have ****ed within the limits of 0.02-0.10 by this. If it extrudes that this 
ratio is less than 0.02, and the improvement effect of productivity cannot be expected but 0.10 is 
exceeded on the other hand, it will become difficult to reconcile the movement engine performance and 
low-fuel-consumption engine performance of the tire which is the description of the tread of a silica 
combination system with the high level. 

[0021] In the tire of this suitable example, since electric resistance tends to be charged highly, it is that 
the conductive rubber layer 3 with low electric resistance exists from the belt layer of the tread lower 
part to a ground plane, and the cap rubber layer 1 and the base rubber layer 2 of that radial lower part 
produce discharge, and are aiming at electrification prevention. Moreover, without increasing the 
thickness of the tread cross direction of the conductive rubber layer in a tread tread, by having increased 
the cross section of the conductive rubber layer 3, the extrusion rate of this conductive rubber layer 3 
can be raised, and it is advantageous on manufacture. Furthermore, exfoliation can be prevented when 
adhesion area with a tread increases. 

[0022] In this invention, it is desirable that the thickness of the cross direction in the tread outside 
surface of the above-mentioned conductive rubber layer is 0.1 -3mm. If this width of face is 0.1mm or 
more, it is enough as energization way formation, and the rolling resistance of a tire does not get worse, 
without producing the stress-strain diagram of a tread tread and producing exfoliation from the interface 
of tread rubber and a conductive rubber layer, if it is 3mm or less. 

[0023] The suitable example of others of the pneumatic tire of this invention is shown in drawing 2 -7. 
In the tire cross direction cross section of the tread of the same cap / base stru cture as the above, to the 
tire equatorial plane, the conductive rubber layer 3 inclines and is arranged in (jrawin Q). In drawing 3 , 
in the tire cross direction cross section of this tread, the conductive rubber layer 3 is arranged in the 
shape of V character, and forms the discharge way. In drawing 4 , the tread is quadrisected crosswise 
[ tire ] by the conductive rubber layer 3 in the tire cross direction cross section of this tread. In this case, 
even if the thickness tl, t2, and t3 of the tread cross direction of three conductive rubber layers 3 differs' 
mutually and it is altogether the same, it may differ only one. In drawing 5 , in the tire cross direction 
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cross section of this tread, the conductive rubber layer 3 is arranged in the shape of S character, and 
forms the discharge way. The conductive rubber layer 3 is arranged [ in / both / drawing 6 and drawing 
7 ] in a hoop direction one, and the thickness is formed in the radial lower part section more thickly than 
the upper part section. 

[0024] In other suitable examples of the pneumatic tire of this invention shown in drawing 8 , the base 
rubber layer 2 of the pneumatic tire which has a cap / base structure is conductive rubber which is not a 
silica system like the conductive rubber layer 3, and in this case, the conductive rubber layer 3 stands in 
a row from the tread outside surface to the base rubber layer 3, and follows a hoop direction. In addition, 
the base rubber layer 2 may be the same rubber as the conductive rubber layer 3. 



[Example] Below, this invention is concretely explained based on an example and the conventional 
example. According to the combination formula shown in the following tables 1-3, the rubber 
constituent used for the cap rubber layer, base rubber layer, and conductive rubber layer of the radial-ply 
tire containing air was prepared, respectively. 
[0026] _ 

Loadings Styrene-buta diene-rubber * 1 96 (weight section) 

Butadiene rubber *2 30 $iO(s) 2*3 6^ carbon-black (N234) *4 20 silane-coupling-agent *5 6ZnO(s) 3 
stearin acid 2 aroma oil 10 vulcanization-accelerator (CBS) *6 1.5 vulcanization-accelerator (DPG) *7 2 
sulfur 1.5 [0027] 
(Table 2: Base rubber layer) 

Loadings Styrene-butadiene-rubber * 1 96 (weight section) 

Butadiene rubber *2 30SiO(s) 2*3 50 carbon-black (N234) *4 20 silane-coupling-agent *5 5ZnO(s) 3 
stearin acid 2 aroma oil 10 vulcanization-accelerator (CBS) *6 1.5 vulcanization-accelerator (DPG) *7 2 
sulfur 1.5 * 1 SBR 1712*2 by Japan Synthetic Rubber Co., Ltd. 96% cis- joint *3 The nip sill VN 3*4 
N2SA:126m2/g DBP:125ml/100g*5 Product made from DEGUSSA Si 69*6 N-cyclohexyl-2- 



Loadings Watural' rubber 4o (weight section) 
Styrene-butadiene-rubber *8 60 Carbon black (N134) *9 60 Aroma oil 15 ZnO 2 Antioxidant * 1 0 1 A 
vulcanization accelerator (DPG) 0.2 Vulcanization-accelerator (NS) *1 1 0.8 Sulfur 1.5 * 8 SBR 1500*9 
by Japan Synthetic Rubber Co., Ltd. N2SA:146m2/g DBP:127ml/100g*10 N-(l, 3-dimethyl butyl)-N'- 
phenyl-p-phenylene diamine *11 N-tert-butyl-2-benzothiazolylsulfenamide [0029] The radial-ply tire 
containing air of the structure shown in drawing 1 (size 205 / 60R15) was made as an experiment using 
the rubber constituent for cap rubber layers, the rubber constituent for base rubber layers, and the rubber 
constituent for conductive rubber layers which were obtained example 1. The ratio (A/B) of the cross 
section A of the conductive rubber layer 3 and the cross section B of the cap rubber layer 1 is 0.10. [ in / 
in this tire / the tire cross section ] Moreover, the thickness of the cross direction in the tread outside 
surface of a conductive rubber layer is 1.0mm. 

[0030] The radial-ply tire containing air was made as an experiment like the example 1 except having 
set the ratio (A/B) of the cross section A of the conductive rubber layer 3 and the cross section B of the 
cap rubber layer B in the example 2 tire cross section to 0.02. 

[003 1] The radial-ply tire containing air of the structure shown in drawing 9 (size 205 / 60R1 5) was 
made as an experiment using the rubber constituent for the conventional example cap rubber layers, the 
rubber constituent for base rubber layers, and the rubber constituent for conductive rubber layers. The 
ratio (A/B) of the cross section A of the conductive rubber layer 3 and the cross section B of the cap 
rubber layer 1 is 0.01. [ in / in this tire / the tire cross section ] Moreover, the thickness of the cross 
direction in the tread outside surface of a conductive rubber layer is 0.5mm. 

[0032] The extrusion rate of the tread of the conventional example is indicated by the characteristic at an 
example 1 and 2 lists, using the conventional example as 100, and it is shown that productivity is so 
good that a numeric value is large. The obtained result is shown in the following table 4 (Table 4). 



[0025] 
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mm 


mmmi 


mmm2 


mwmtt (a/b) 


0.01 


0.10 


0.02 




45 


95 


55 



[0033] In addition, when the real vehicle driving test was performed, transit endurance with comparable 

conventional example and examples 1 and 2 was acquired. 

[0034] 

[Effect of the Invention] the silica which has arranged the conductive rubber layer for electrification 
prevention as explained above — the pneumatic tire of this invention possessing rich tread rubber — 
setting — a conductive rubber layer, simultaneously this silica extruded - by having rationalized the 
volume ratio with rich rubber, it can extrude without producing the stress-strain diagram of a tread tread, 
and productivity can be raised. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pneumatic tire which at least one conductive rubber layer which stands in a row from the 

outside surface of a tread to a pars basilaris ossis occipitalis, and follows a hoop direction in a pneumatic 

tire equipped with the tread which has a silica abundant combination system rubber layer in the surface 

section at least is arranged, and is characterized by the ratio (A/B) of the cross section A of this 

conductive rubber layer and the cross section B of the above-mentioned silica abundant combination 

system rubber layer in the tire cross section being within the limits of 0.02-0. 1 0. 

[Claim 2] The pneumatic tire according to claim 1 whose thickness of the cross direction in the tread 

outside surface of the above-mentioned conductive rubber layer is 0.1mm - 3mm. 

[Claim 3] The pneumatic tire according to claim 1 with which the thickness of the above-mentioned 

conductive rubber layer is formed in the radial lower part section more thickly than the upper part 

section. 

[Claim 4] The pneumatic tire according to claim 1 which comes to form the energization way where the 
above-mentioned conductive rubber layer was alternately refracted on the tire cross section. 
[Claim 5] The pneumatic tire according to claim 1 with which the above-mentioned conductive rubber 
layer inclines to a tire equatorial plane on the tire cross section. 

[Claim 6] The pneumatic tire according to claim 1 with which the conductive rubber layer ****s at least 
2 ****s of the above-mentioned treads crosswise. 

[Claim 7] The pneumatic tire according to claim 1 with which the above-mentioned tread has two-layer 
structure equipped with a base rubber layer in the surface section at the cap rubber layer and its radial 
lower part of the above-mentioned silica abundant combination system rubber layer. 
[Claim 8] It is a pneumatic tire given in any 1 term among claims 1-7 which equip both the wings of the 
above-mentioned tread section with a mini side rubber layer. 



[Translation done.] 
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